In a five-week double-blind trial, 132 young adult volunteers received U.K. 2371, a synthetic isoquinoline derivative which had previously been shown to protect volunteers against challenge with certain influenza viruses. A comparable group of 130 volunteers received placebo. There was little difference between the groups in number or severity of acute respiratory illnesses during the trial or in the number of proven infections with influenza A2/Hong Kong/1968 virus. Tablet counts were carried out and single doses of isoniazid were used as a marker to confirm that the lack of prophylaxis was not the result of the failure of volunteers to ingest the tablets.
It is possible that the disparity between our results and those obtained in previous volunteer challenge studies may be due to differences in susceptibility of strains of influenza A virus to the isoquinoline drugs.
Certain synthetic isoquinoline derivatives have been shown to inactivate influenza A and B and parainfluenza viruses in vitro and to protect some laboratory animals against challenge with these viruses (Larin, Beare, Copping, McDonald, McDougall, Roberts, and Smith, 1968; Coombes, Brammer, Herbst-Laier, Larin, McDonald, Tute, Wickham, and Williamson, 1969) . Beare, Bynoe, and Tyrrell (1968) reported that the oral administration of one of these drugs (U.K. 2371) to volunteers reduced by half the incidence of virus infection and of clinical illness after intranasal instillation of living influenza B virus. There seemed also to be a reduction in the rate of infection of a small number of volunteers who were challenged with a 1965 strain of influenza A2 virus, but subsequent experiments failed to show protection of volunteers challenged with influenza A2/Hong Kong/ 1968 (Reed, Beare, Bynoe, and Tyrrell, 1970) .
The present study was carried out to assess the effectiveness of a five-week course of oral UK. 2371 in prophylaxis against natural infection with influenza A2/Hong Kong/1968. The trial was planned by a group containing clinicians, virologists, statisticians, biochemists, and haematologists.
METHODS
The trial took place in January and February 1969 in a university hall of residence which accommodates 390 male students of engineering and optics. After discussions with the hall authorities and with representatives of the students, a written account of the plan of the trial was sent to the students in November 1968. They were asked to discuss this with their parents during the Christmas vacation and those under 21 years of age were informed of the need for signed parental consent. Students who volunteered were enrolled, on return from vacation, between 5 and 11 January 1969. All students were considered eligible unless they had been immunized against influenza current symptoms. Those with symptoms were examined clinically. The plan and procedures of the trial were again explained to each volunteer individually. Twenty millilitres of venous blood was then collected from each volunteer. All volunteers were seen again as a routine at two weeks and at five weeks, the end of the trial. On each occasion they were questioned about respiratory and non-respiratory symptoms and were asked for another blood sample.
In addition the volunteers were asked to report in person all symptoms occurring during the trial and a doctor was always available for this purpose A record was kept of the cards returned and reminders were sent if cards were not returned at the correct time. Early in the morning of the day after a marker tablet had been issued a letter requesting a specimen of urine was delivered to the volunteer together with a small container for the specimen. It was requested that the specimen should, if possible, be the first passed that morning.
CLASSIFICATION OF SYMPTOMS
The forms on which details of symptoms and of physical examination had been recorded were studied at the end of the trial by one of us (N. C. 0.) and episodes were classified according to the following criteria without knowledge of the results of laboratory tests or of the regimen allocated to the volunteer:
Cold Nasal discharge and excessive use of handkerchiefs Sore throat Pain or soreness of the throat as the initial symptom of the episode, but with no nasal discharge or excessive use of handkerchiefs Influenza-like illness Respiratory symptoms in association with either headache, muscle aches or shivering and severe enough to cause the volunteer to miss time from his studies Non-respiratory illness Symptoms which were not related to the respiratory tract. Colds and sore throats were graded as 'severe' if volunteers missed studies or worked only part-time and 'mild' if normal studies were continued.
The weekly questionnaires reporting additional symptoms were also classified according to the criteria described above.
LABORATORY INVESTIGATIONS ISOLATION OF VIRUSES AND Mycoplasma pneumoniae
A throat swab was taken from all volunteers at enrolment for attempted isolation of Mycoplasma pneumoniae and further throat swabs for virus and mycoplasma isolations were taken when subjects attended with respiratory illnesses.
Virus isolation was carried out in secondary monkey kidney tissue cultures. Cultures were examined for cytopathic changes and were tested for haemadsorption after 5 and 10 days' incubation in roller drums at 36°C. Isolates were identified in haemagglutinationinhibition tests with standard sera.
Mycoplasma isolations were attempted in selective diphasic medium (Chanock, Fox, James, Gutekunst, White, and Senterfit, 1967) .
SEROLOGY Sera collected at enrolment and at 2 and 5 weeks were stored at -20°C. and titrated for virus and mycoplasma antibodies at the end of the trial.
Antibodies against influenza A2/Hong Kong/ l%8, influenza B/England/1966, and parainfluenza viruses 1, 2 and 3 were estimated by the haemagglutinationinhibition (H.I.) technique previously described (Heath, Tyrrell, and Peto, 1962 with 50 non-respiratory episodes reported by 44 (34%) of the volunteers in the placebo group. Individual non-respiratory symptoms are listed in Table VI . There were no important differences between the groups. Most of the episodes were slight and in no case was it necessary for a doctor to interrupt the medication for more than 24 hours because of suspected side-effects. The most troublesome non-respiratory symptom was low substernal pain on swallowing food, which occurred in four volunteers who were taking U.K. 2371 and in one who was receiving placebo. A similar symptom developed during the trial in one other student who lived in the hall but was not participating in the trial. The dysphagia lasted up to three days and improved in spite of the continued administration of tablets.
TOXICITY Results of the SGOT, alkaline phosphatase, bilirubin, packed cell volume and white cell counts were obtained for the volunteers before treatment, and at two weeks and five weeks after the start of the study. The differences between the U.K. 2371 and the placebo groups were small and did not suggest changes due to drug toxicity.
CO-OPERATION OF VOLUNTEERS TAKING MEDICA-

MENTS Information obtained from tablet counts
and from tests for acetyl-isoniazid in the urine will be reported in full elsewhere (Stark et al., in preparation) .
In brief, 94-8% of 36,368 tablets issued to volunteers in the UK. 2371 group and 94 9% of 36,248 issued to the placebo group were removed by the volunteers from the cards on which they were mounted. One hundred and eleven (84%) of 132 volunteers in the U.K. 2371 group and 107 (82%) of the 130 in the placebo group removed more than 90% of their tablets from the cards, and only 6 (5%) volunteers in the U.K. 2371 group and 4 (3%) in the placebo group removed fewer than 80% of their tablets.
A positive test for acetyl-isoniazid was obtained in 962 (90%) of the 1,062 urine specimens received when a marker tablet was known to have been removed from the previous day's card, indicating a high rate of ingestion of the tablets. Further analyses, which will be reported elsewhere, did not demonstrate an association either between failure to remove U.K. 2371 tablets from the cards or between negative urine results and the incidence of respiratory illnesses during the trial. Thus, there was no evidence that the absence of an antiviral effect in this trial was the result of a failure of the volunteers to take their U.K. 2371 tablets. DISCUSSION U.K. 2371 administered orally had no effect on the number of acute respiratory illnesses experienced by young adult volunteers during the five weeks of this trial. Although there was no major outbreak of influenza in London during the winter of 1968/69, influenza A2/Hong Kong/1968 was the predominant myxovirus causing infection during the trial. Although the total number of laboratory-confirmed infections was very small, the finding that 9 of the 12 influenza A2 infections and 2 of the 3 parainfluenza infections occurred in volunteers receiving U.K. 2371 suggests that there was little if any antiviral effect under the conditions of this trial. Beare et al. (1968) had reported previously that a small number of volunteers receiving U.K. 2371 acquired a degree of protection against challenge with a strain of influenza B virus (influenza B/England/ 101/62) which had been shown to be sensitive to the drug in vitro. The results with a strain of influenza A2 virus (A2/Leningrad/4/65) in another small study were less conclusive. In vitro tests of the susceptibility of different strains of influenza A and B viruses to UK. 2371 have given variable results depending upon the techniques used. Larin et al. (1968) , using an egg inoculation method, found that several influenza B strains were more susceptible than influenza A2/Singapore/57, and Coombes et al. (1969) showed that influenza/A2/Hong Kong/1968 was less susceptible than influenza A2/Singapore/57 in the same system. On the other hand, Reed et al. (1970) , using a tissue culture method, were unable to demonstrate differences in susceptibility between strains of influenza A2 and B viruses (including the B strain used in the challenge experiments of Beare et al. (1968) ) and the A2 /Hong Kong / 1968 strain used in their challenge experiments. The same workers showed that, although U.K. 2371 was active against parainfluenza 2 virus in tissue culture systems, there was no demonstrable activity against this virus in human challenge experiments. There seems, therefore, to be no consistent relationship between the susceptibility of virus strains to UK. 2371 in vitro and the degree of protection obtained in human challenge studies. There is insufficient information to relate the results of challenge experiments to protection against natural virus infection, but, at present, clinical trial against natural infection is usually considered to be justified only if protection has been demonstrated in challenge experiments.
The frequency with which patients fail to take their medicaments has been demonstrated on many occasions (Fox, 1962; Porter, 1969) and it might be expected that the omission of tablets would be even more frequent when healthy volunteers were receiving prophylaxis against a disease such as influenza. Supervision of administration of tablets is rarely feasible in large prophylactic trials, particularly when volunteers are studied in their home or working environment and when several daily doses are required. An absence of therapeutic or prophylactic effect in such trials may erroneously be ascribed to ineffectiveness of the drug when it is in fact due to failure of volunteers to ingest their medicaments. For these reasons, two methods of assessing the acceptance of tablets were incorporated into this trial. Tablets were issued daily and those returned on tablet cards were counted. The fact that over 94% of the tablets issued to each group were removed from the cards was gratifying but did not indicate that the tablets were necessarily being swallowed. The presence of acetyl-isoniazid in the urine of subjects who had removed a marker tablet containing isoniazid from the card on the previous day was good evidence of ingestion of that tablet. The marker tablets were indistinguishable from the other tablets, their presence was unknown to the volunteers, and so we think that the number of positive urine tests is a good index of the number of drug and placebo tablets ingested. We infer from this method that about 90% of the drug and placebo tablets were ingested, and thereby discount the possibility that our inability to show an antiviral effect was the result of failure of the volunteers to take the tablets issued to them. Volunteers who failed to ingest tablets fell equally into the two groups: we think this means that failure to take tablets was not a response to unreported side-effects, and hence that the absence of toxicity was not due to failure to take the drug. Finally, it was possible to show that volunteers in the U.K. 2371 group who persistently failed to ingest their tablets did not suffer a disproportionate number of respiratory infections. In the present study a marker substance was required on a few occasions for each subject. In these circumstances isoniazid is very suitable because of its lack of toxicity and because comparatively simple and sensitive tests for its metabolites in the urine are available. In view of its value as an antituberculosis drug it is desirable, however, to restrict its use, as in the present study, to a few occasions only.
